Objective: Partners of prostate cancer patients have been reported to suffer from high levels of psychological distress, although there are few reports of the changes in their distress levels observed before and after the diagnosis and the factors influencing them. This study constructed a longitudinal psychosocial database of prostate cancer biopsy subjects and their partners. This paper describes a summary of the database and the nature and severity of the psychological distress and cancer-related worry. Methods: We distributed self-administered questionnaires to subjects scheduled for a prostate cancer biopsy and their partners on four occasions: prior to the biopsy, and 1, 3 and 6 months after being informed whether the diagnosis was cancer or not. The questionnaires included questions pertaining to the psychological distress, cancer-related worry and correlational factors. Results: Of the 240 couples who agreed to participate in the database project, 184 couples completed the first and second surveys; thus, the database consists of them. While no significant differences in the levels of psychological distress were found among the participants before the biopsy, the prostate cancer patients and their partners had significantly higher levels of psychological distress as compared with the non-prostate cancer patients at 1 month after being informed whether the diagnosis was cancer or not. Conclusions: This study constructed a longitudinal psychosocial database of prostate cancer biopsy subjects and their partners. Our findings suggest that partners of prostate cancer patients might experience a similar psychological impact to the prostate cancer patients before and after the diagnosis.
INTRODUCTION
The diagnosis of cancer affects not only patients, but also their partners, who have been reported to suffer from high levels of emotional distress (1, 2) . Partners may confront uncertainties, the threat of losing a loved one and the burden of playing a major role in assisting with the management of the disease and its treatment. The basic plan for cancer control measures in Japan emphasizes the need for palliative care of the patients and their families, including care of psychological distress in Japan (3) .
Prostate cancer is the fourth most frequently diagnosed cancer in men, with an estimated 47 318 cases in Japan in the year 2006 (4) . Partners of prostate cancer patients may experience even higher levels of distress than the patients' themselves (5, 6) . The prevalence rate of major depression and generalized anxiety disorder in partners of prostate cancer patients is reported to be twice that of women in the community (7) .
While some studies have evaluated the psychological distress levels of partners of cancer patients, most of their studies were cross-sectional designs (5, 6) . The distress level of the partners may change over time before and after the diagnosis. Cross-sectional designs limit the possibility of clarifying such change and also the factors influencing them. A longitudinal study design is needed to provide a predictive model for psychological adjustment. Information about the distress of the partners before and after the diagnosis of cancer in the spouse is important for designing support to the partners, as it would allow prediction of the distress levels in the future (8) . The distress level in the partners has been reported to be related to the illness progression (9) , physical symptoms (9,10) and psychological distress (9, 10) of the patients themselves, and the communication styles between couples (11) . Data about the couple are needed for a study of the distress levels in the partners.
In 2010, the database of couples testing for prostate cancer project was initiated in the Gunma prefectural Cancer Center (GCC), Japan. The aim of the project was to construct a couple registry of testing for prostate cancer that would contribute to clinical research. We designed a longitudinal study in which the couples reported to us on four occasions: before the prostate biopsy, and 1, 3 and 6 months after being informed whether the diagnosis was cancer or not. The purpose of this study was to elucidate the design of the database project for prostate cancer biopsy subjects and their partners in which we planned to carry out a data analysis in the future, a summary of the database component members, and the nature and severity of the psychological distress and cancer-related worry at the time when the members registered. Registration in the database was conducted when both members of the couple had completed the first and the second surveys.
METHODS

LONGITUDINAL STUDY DATA
The database of couples testing for prostate cancer project (hereinafter, Project) was approved by the Institutional Review Board and the Ethics Committee of the GCC, Japan (in June 2009). We distributed self-administered questionnaires to the couples in the Project on four occasions as follows: prior to the prostate biopsy (T1), a month after being informed whether the diagnosis was cancer or not (T2), 3 months after being informed whether the diagnosis was cancer or not (T3) and 6 months after being informed whether the diagnosis was cancer or not (T4). The core questionnaires for the couples at all the four time-points included questions on the psychological distress level, quality of life (QOL), communication skills, social support, quality of the couples, satisfaction level with reference to the sex life, belief and satisfaction of communication with physicians as well as need and satisfaction with reference to obtaining information about the cancer treatment all four times. In addition, the first questionnaire for the couples included questions on various demographic data and health habits, the questionnaires for the men at all four time-points included items to determine the nature of the prostate symptoms and their impact, and the questionnaires for cancer couples at the three time-points after biopsy included questions related to cancer-related worry. Medical information was obtained from the patients' medical charts. Data of the subjects who participated in the Project were used for this study.
The subjects enrolled in the Project were couples who visited the Division of Urology of the GCC, Japan. Patients were included in the Project if they fulfilled the following criteria: were scheduled for prostate biopsy to rule out cancer. Patients were excluded if they met following criteria: did not have a spouse or cohabitating partner, already diagnosed as having cancer, cannot use the Japanese language, or had cognitive impairment and/or severe psychiatric disorders that made the subject incapable of participating in the Project. Partners were included in the Project if they fulfilled the following criteria: they had cohabited for more than a year with the spouse or partner who was participating in the Project. Partners were excluded if they met following criteria: could not use the Japanese language, had cognitive impairment and/ or severe psychiatric disorders and/or severe physical impairment that made her incapable of participating in the Project. If both the patient and his partner provided consent for participation in the project, we considered them as participants of the project.
STUDY PROCEDURE
In the Project protocol, the sample size of couples participating in all the four questionnaire surveys and the accumulation period were set as 100 couples each with and without cancer, and two and a half years, respectively. Approximately 190 patients undergo prostate biopsy, and 95 are diagnosed as having prostate cancer in GCC each year. We estimated that the rate of ineligible patients and/or patients who would refuse to participate in the project would be 40% and the rate of patients who would not return the questionnaires one or more of the four times would be 25%.
The attending physicians told the patients to visit with their partners before explaining about the prostate biopsy. They recruited consecutive couples eligible for the Project after the couples had consulted them for a prostate biopsy, and handed the consent form and first questionnaires to the couples. All couples provided their written informed consent prior to their enrolment in this project. The couples completed the first questionnaires and turned them in before the prostate biopsy. The couples were then sent questionnaires by post 1 month, 3 months and 6 months after being informed whether the diagnosis was cancer or not. If the participants had scores equal to or greater than the cut-off point on K-6, we sent the results and information about our psychiatric and psychological services to the participants.
MEASUREMENTS
All measurements and survey times are summarized in Table 1 .
DEMOGRAPHIC DATA AND MEDICAL INFORMATION
Demographic data (sex, age, job status, smoking status, alcohol consumption status, hospital visit status, history of cancer, history of myocardial infarction, history of stroke, history of diabetes and education level) about the couples were obtained from the self-administered questionnaires at the time of the first survey. Medical information (pre-biopsy PSA, clinical stage, Gleason's score, and treatment within 6 months of diagnosis) was obtained from the men's medical charts.
KESSLER PSYCHOLOGICAL DISTRESS SCALE
Psychological distress was measured by the Kessler psychological distress scale (K-6) (12). The K-6 consists of six questions designed to identify people likely to have mental illness. The response to each item is rated on a scale of 0 -4, with higher scores indicating more severe psychological distress. The Japanese version of this questionnaire has been validated for the general population and patients with mental illness (13) . The K-6 is used as a screening tool for mood disorders and anxiety disorders, and the cut-off score is five points (13) .
BRIEF CANCER-RELATED WORRY INVENTORY
Cancer-related worry, in respect of worry related to prostate cancer, was measured by the Brief Cancer-related Worry Inventory (BCWI) (14) . The BCWI consists of 15 questions, the responses to each of which are rated on a scale of 0 -100, with higher scores indicating a more unfavourable status. The questions for the partners were slightly modified if the partners themselves suffered from cancer. The validity and reliability of this scale has been established for Japanese cancer patients (14) .
DISTRESS AND IMPACT THERMOMETER
Psychological distress of the patients was measured by the Distress and Impact Thermometer (DIT) (15) . The DIT consists of two questions designed to identify cancer patients likely to have adjustment disorders and/or major depression. The response to each item is rated on a scale of 0 -10, with higher scores indicating an unfavourable status. The validity of this questionnaire has been established for Japanese cancer patients (15). T1 T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4 EUROQOL INSTRUMENT Health related QOL was measured by the EuroQol (EQ-5D) (16) . The EuroQol consists of five-dimensional descriptive items and the response to each item is rated on a scale of 1 -3, with higher scores indicating a more unfavourable status. The official Japanese version of this instrument was developed by adopting the strict protocol established by the EuroQol Group (17) .
INTERNATIONAL PROSTATE SYMPTOM SCORE
Urinary symptoms were measured by the International Prostate Symptom Score (IPSS) (18) . The IPSS consists of seven questions designed to obtain information about urinary symptoms and one question to determine the QOL of the patients. The response to each of the items designed to evaluate the urinary symptoms is rated on a scale of 0 -5 and that to evaluate the QOL is rated on a scale of 0 -6, with higher scores indicating a more unfavourable status for both. The reliability and validity of the Japanese version of this questionnaire has been established for Japanese patients (19) .
BENIGN PROSTATIC HYPERPLASIA IMPACT INDEX
The QOL of the men with urinary problems was measured by the Benign prostatic hyperplasia impact index (BII) (20) . The BII consists of four items, with higher scores indicating a more unfavourable status. The reliability and validity of the Japanese version of this questionnaire has been established for Japanese patients (19) .
COMMUNICATION SKILLS SCALE
Communication skills were measured by ENDCOREs (21) . The ENDCOREs was designed such as to integrate various factors related to communication skills based on a hierarchical structure model. The ENDCOREs consists of 24 items designed to measure four sub-skills each for the six main-skill factors. The response to each item is rated on a scale of 1 -7, with higher score indicating better communication skills. The reliability and validity has been established for the Japanese population (21).
MULTIDIMENSIONAL SCALE OF PERCEIVED SOCIAL SUPPORT
Social support was measured by the multidimensional scale of perceived social support (MSPSS) (22) . The response to each item is rated on a scale of 1 -7, with higher scores indicating higher levels of social support. A previous study has demonstrated that this questionnaire is adequately valid and reliable for Japanese population (23).
QUALITY MARRIAGE INDEX
The quality of the couple relationship was measured by quality marriage index (24) . The response to each item is rated on a scale of 1 -4, with higher scores indicating a high quality of the couple relationship. A previous study has revealed that this questionnaire is adequately reliable for Japanese population (25 We asked the respondents to rate their agreement level on seven-point Likert-type scales (1: strongly disagree to 7 : strongly agree). We selected one statement to examine the need of the patients for understanding about cancer treatment: 'I want to know about cancer treatment'. We chose one statement to examine the satisfaction level of the patient with the information about cancer treatment: 'I am satisfied with the information about cancer treatment'.
DATA ANAYLSES
We used a paired t-test to compare the psychological distress levels between T1 and T2. The independent t-test was used to compare cancer-related worry of the cancer patients with that of their partners at T2. Analysis of variance (ANOVA) was performed to examine the differences in the psychological distress levels among the participants at T1 as well as T2. In the event of a significant overall difference among the participants, post hoc analysis (Tukey's test) was applied. For all the analyses, P , 0.05 was considered to denote statistical significance. All P values reported are two-tailed. All data analyses were conducted using SPSS, version.20.
RESULTS
A total of 278 couples were enrolled in the Project from September 2009 to March 2012. Of these, 21 couples were excluded for the following reasons: diagnosed as having cancer (16 cases), cognitive impairment of the partner (three cases), and partner cannot use the Japanese language (two cases). Of the 257 eligible couples, 240 agreed to participate in the Project (response rate 93%). A total of 17 couples refused to provide consent for the Project for the following reasons: considered participating in the project burdensome (10 cases), or too busy (seven cases). Of the 240 couples who agreed to participate, 226 completed the first survey (response rate: 94%). Of the 226 couples, 184 completed the second survey (response rate: 81%). The database consisted of these 184 couples. The demographic data and medical information about the participants are summarized in Table 2 . There were 99 each of prostate cancer patients (PC group) and prostate cancer partners (PP group), and 85 each of non-prostate cancer patients (NC group) and non-prostate cancer partners (NP group). Most of the participants of the PC were in their seventh decade, however, in the other groups, most of the participants were in the sixth decade of life. Approximately 40% of men reported having a job, while only 25% of the women had a job. As for smoking, approximately 20% of men were current smokers, while only about 5% of women were current smokers. The alcohol consumption status revealed that about 55% of the men and 20% of the women drank alcohol. Most of the PC (76%) had Stage II disease. The most frequently occurring (33%) Gleason's score in the PC was eight. Table 3 summarizes the descriptive statistics for psychological distress (K-6). ANOVA was performed to examine the differences in the level of psychological distress among the four groups at T1and T2. While no significant differences in the level of psychological distress were found at T1, the scores in the four groups differed significantly at T2 (P , 0.01), with post hoc tests indicating that the PC and PP groups had significantly higher psychological distress levels as compared with the NC group (P , 0.01 and P , 0.05, respectively). Paired t-test was performed to compare the psychological distress level between T1 and T2. While the psychological distress scores in the PC, PP and NC groups showed no significant difference between T1 and T2, the score in the NP group changed significantly from T1 and T2 (P , 0.05). Table 4 lists the descriptive statistics for cancer-related worry (BCWI) in the PC and PP groups. Of BCWI items, the scores for the questions about the cancer itself, about the future of family members, about life and death of self, about the physical symptoms, about the side effects of cancer treatment, about changes of the appearance and about whether the cancer might get worse in the future were significantly higher in the PP than in the PC group. On the other hand, the scores for the questions about sexual issues were significantly higher in the PC than in the PP groups.
DISCUSSION
We adopted a longitudinal design for this study in that we investigated the psychological distress of couples associated with conduct of prostate biopsy of the male partner. The advantages of this study were as follows: (i) to the best of our knowledge, this is the first study to include the paired psychosocial data of patients and their partners before prostate biopsy; (ii) to the best of our knowledge, this is the first study to include the paired psychosocial data of non-cancer patients who underwent prostate biopsy and their partners; (iii) the study participation rate and corresponding survey response rates were satisfactorily high (.80%); (iv) the study subjects consisted of .180 pairs; (v) the study evaluated not only the psychological distress, but a wide variety of factors by the same standardized instruments between the patients and their partners; (vi) the study involved surveys on four occasions before and after the prostate biopsy.
The first important finding was that there were no significant differences in the psychological distress scores between the prostate cancer patients and their partners before the prostate biopsy and at 1 month after the diagnosis. Some earlier studies have reported that the partners showed higher levels of distress than the prostate cancer patients themselves after the diagnosis (26, 27) , and some also reported that subsequently, the patients became more distressed than their partners (28) . Our finding might suggest that suspected cancer, performance of prostate biopsy and learning about the diagnosis might have a similar impact on the patients and their partners. Just as it is important to monitor the psychological distress level of the patients at their initial visit and at appropriate intervals thereafter as recommended in the guidelines (29) , it may also be important to monitor the distress level of the partners and provide psychological care, especially to those who experience severe distress, at the initial visit and at appropriate intervals thereafter.
Another major finding of our study was that there were no significant differences in the psychological distress scores of the prostate cancer patients as well as their partners between prior to the prostate biopsy and a month after being informed whether the diagnosis was cancer or not. This finding might reflect that some of patients and their partners experience much distress from suspected prostate cancer. Some of these patients might develop major depression, which is one of the causes of suicide after cancer diagnosis. Early studies have reported an increased risk of suicide among patients with prostate cancer during the early months after diagnosis (30, 31) . Thus, it is important to monitor the psychological distress level, including the risk of suicide, in these prostate cancer patients and their partners after the diagnosis.
We also found that the cancer-related worry levels differed between the prostate cancer patients and their partners according to the contents of the cancer-related worries. Our results were that in several cases, the cancer-related worries of the partners exceeded those of the patients, and only worry about sexual issues bothered the patients significantly more than their partners. This result is similar to previous findings that Continued while partners have significantly greater levels of worries about the treatment, pain and physical limitations, the patients show significantly greater levels of worry only about their sexual lives (26) . Partners might tend to worry more about treatment issues rather than sexual issues. In the present study, there was no significant difference in the level of worry about the effects of the current treatment between patients and their partners, however, the level of worry about the side effects of cancer treatment differed significantly between the two groups. Partners might worry more deeply about the negative aspects of cancer treatment than the patients themselves. Worry about the side effects of cancer treatment in the partners may decrease if they were provided adequate information about the cancer treatment. Therefore, it may be important to include partners within the consultation process of prostate cancer patients for providing information support. The partners' need for information about cancer treatment has been found in several studies (5) . The psychological distress scores differed significantly between the prostate cancer couples and non-prostate cancer patients at 1 month after the couples learnt of the biopsy results. This finding might be related to whether the patients were or were not diagnosed as having prostate cancer; while the prostate cancer couples experienced the impact of cancer diagnosis, the non-prostate cancer patients did not. While there were no statistically significant differences in the distress scores between non-prostate cancer partners and prostate cancer couples, the distress scores of the non-prostate cancer partners reduced significantly after being informed whether the diagnosis was cancer or not. This finding may reflect the Paired t-test was performed on the data of the participants who completed both the surveys (T1 and T2). K-6, Kessler psychological distress scale; PC, prostate cancer patients; NC, non-prostate cancer patients; PP, partners of prostate cancer patients; NP, partners of non-prostate cancer patients; T1, before the prostate biopsy; T2, 1 month after learning of the biopsy result.
relief provided by a negative biopsy result. There were no significant differences in the psychological distress scores of nonprostate cancer patients before and after the biopsy. This finding might reflect the sustained psychological distress for several weeks in the non-cancer patients even after learning about the negative biopsy results. A previous study reported that some non-prostate cancer patients experienced the psychological distress for about 12 weeks after a negative biopsy result (32). Our study had some limitations. First, a sampling bias existed, because the results were obtained from only one institution. Second, this study used a self-reported questionnaire, which is associated with the possibility of overestimation or underestimation of the data. Third, the psychological distress and cancer-related worry reported in this study is a part of all of the data in the database.
In summary, this study constructed a longitudinal psychosocial database of couples undergoing the experience of prostate biopsy of the male partner. There were no significant differences in the psychological distress scores between the cancer patients and their partners before the biopsy and 1 month after the biopsy results were announced. This database may offer new findings on the psychosocial aspects of couples undergoing the experience of prostate biopsy of the male partner in the future.
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